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H3MEHEHHE 3JIEKTPOJIHTHOrO COCTABA KPOBH 
H Mbinm nPH 3APA5KEHHH kapiia ichthyophthirius 
MULTIFILIIS (CILIATA, OPHRYOGLENIDAE) 

B. B. JInMaHCKHH, B. H. MapTeMbHHOB, E. H. Eeniraa, 

H. A. TojiOBHHa 

Pa 6 oTa nocBHmeHa H3yHeHmo ajieKTpojiHTHoro cocTaBa KpoBH y ro/jOBHKOB Kapna npn hxtho- 
(J)THpH03e. IIpH HX 3 apaHCeHHH HH(J)y30pHHMH OTMeHeHBI H3MeHeHHH KaK B KOJIHHeCTBeHHOM ypOBHe 
PB3JIHHHfclX KaTHOHOB, TaK H B COOTHOHieHHH Me^Kfly HHMH. Il0Ka3aTeJIB MOJKeT HCn0JIB30BaTBCH 
xapaKTepncTHKH naToreHHBix bjihhhhh HXTHO<J)THpHyca Ha pbi6. 

K h acTOHin;eMy BpeMeHH HMeeTCH pha a^hhux o 6 H3MeHeHHax ajieKTpojiHTHoro cocTaBa TKa- 
Hen npn pa3jraHHbix 3a6ojieBaHHnx jnoAen (Ahtohob, IleTpyxHH, 1981) h flOManranx hchbothbix 
(Cbhtkobckhh, 1982). Othocht6jibho pti6 no/joOHBie flaHHBie MajionncjieHHbi. H3yneHne napa3HTO- 
xo3hhhhbix OTHoineHHH b CHCTeMe «nxTHO(j)THpHyc—Kapn» npHBjieKaeT k ce6e 6ojIBinoe ko- 
jiHHecTBO HCCJie/joBaTejieH. HanOojiBinee BHHMaHne y^ejieHO H3MeHeHHHM b KapTHHe KpoBH (Hines, 
Spira, 1973; TojiOBHHa, 1976; MarreppaMOBa, 1977; P&HKOBa, 1979). npoBefleHbi TaK>Ke pa6oTBi 
no H3yneHHK) yrjieBOAHoro o6MeHa, cocTaBa aMHHOKHCJiOT, o6m,ero 6ejina h OejiKOBbix (JjpaKijnn 
y 3apa>KeHHBix pbi6 (IlaHaceHKo, 1977; rojiOBan,KHH, AB/jocBeB, 1979). O^saKO naTO(j)H3HOJiorn- 
necKHe H3MeHeHHH npn HXTHo$THpno3e Kapna Bee nee nccjie,n;oBaHBi Majio. BecBMa nepcneKTHBHO 
H3yneHne ajieKTpojiHTHoro cocTaBa. nyOjinKan.HH nocjieflHHX jieT cBH^eTejiBCTByiOT o TecHon cbh3h 
noHHon flHHaMHKH c $H 3 HOJiorHHecKHM cocTOHHHeM pBi6 (JlaB, 1976; Be^eMenep n AP-> 1981). 

UjejiBK) Hamen paOoTbi 6 bijio nojiyneHne HH<J>opMan;HH 06 H3MeHeHHnx noHHoro roMeocTa3a 
Kapna b otbgt Ha 3apa>KeHne HXTHO(j)THpHycoM. 

MaTepnaji n m e t o fl h. pa 6 oTBi ncnojiB30Bajin ro,n;oBHKOB Kapna cpe^neH Mac- 

con 50 r, KOTopBie no HHTeHcnBHOcTH 3apa>KeHHH HXTHO^TnpnycoM 6 hjih pa3,o;ejieHBi Ha Tpn 
rpynnBi. 1-n — KOHTpojiBHan — He3apa>KeHHaH pniOa; 2-n — cjia6o3apa>KeHHaH pu 6 a (cpe^Hna 
HHTeHCHBHOCTB 3apa>KeHHH 30 3K3. HH(|)y30pHH Ha pBlOy) H 3-n — CHJIBH03apa>KeHHaH pblOa (hh- 
TeHCHBHOCTB 3apa>KeHHH 600 3K3./mT.). YneT 3apa>KeHHOCTH npoBOflHJin cpa3y nocjie b3hthh 
KpoBH, ynnTBiBaH Bee KOjmnecTBO napa3HTOB Ha HOBepxHOCTH Tejia n JKaOpax pbiObi (CoycB, 1976). 
Hohhmh cocTaB onpe,n;ejiHJiH b KpoBH (njiaaMa n apnTpoijHTBi) n MBinmax. KpoBB y pu 6 nojiynajm 
H3 xboctoboh apTepHH c noMon^Bio nacTepoBCKOH nnneTKn, o 6 pa 6 oTaHHon pacTBopoM renapHHa, 
n noMemajra b renapnHH3npoBaHHBie nojmaTHJieHOBBie npoOnpKH. Bo H36e>KaHne oOMeHa hohob 
M eJKfly 3pHTpOH,HTaMH H HJia3MOH HpoOnpKH C KpOBBIO CTaBHJIH Ha Jiefl. OTfleJieHHe 3 pHTpOH,HTOB 
ot njia3MBi ocymecTBJiHJin nyTeM ijeHTpH^yrnpoBaHnn npo 6 b TeneHne 10 mhh npn 3000 o6./mhh. 
3aTeM njia3My OTcacHBajin ot apHTpoijHTOB n pa3,n;ejiBHO xpaHHJin b mopo3hjibhoh KaMepe npn 
TeMnepaType — 20 °C. 

H3yneHHH ajieKTpojiHTHoro cocTaBa mbiihu; ncnojiB30Bajin Me^KpeOepHBie mbehh^be nepe^Hen 
HHJKHen nacTH TyjiOBHii^a, OTnpenapnpoBaHHBie ot KocTen n kojkh b oOjiacTH TpeTBero-neTBepToro 
pe6pa. BBiji;ejieHHBin TaKiiM o0pa3OM KyconeK mbuqi^bi Maccon okojio 100 Mr noMemajra Ha CTaH- 
^apTHBie o6e330jieHHBie Kpy^KOHKn OyMarn n TOTnac B3BemnBajin Ha top3hohhbix Becax. Hepea 
cyTKn npo6y BBicynniBajiii ^o nocTOHHHoro Beca b cymnjiBHOM mKa$y npn TeMnepaType 105 °C. 
npon;eHTHoe co/i;ep>KaHHe bo^ei onpe^ejinjin no pa3H0CTH Memjiy cyxnM n cuptiM BecoM 

KoHn;eHTpan;mo hohob Na + h K + onpe^ejinjin Ha njiaMeHHOM cneKTpo(J)OTOMeTpe «Fhlapho-4», 
a Ca 2+ n Mg 2+ — b 3mhpchohhom pe^KHMe aTOMHO-a6cop6n;HOHHoro cneKTpo(J)OTOMeTpa «ASS-1» 
nocjie cooTBeTCTByiomeH no/i;roTOBKH npo6. KoHu;eHTpari;HK) oOmero OejiKa b cuBopoTKe KpoBii 
onpe^ejiHJin pec^paKTOMeTpnHecKH c homohi;bk) HPO-22. C/raTHCTHHecKyio o6pa6oTKy ^aHHBix 
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npoBOflHJin Ha 3BM «Mhhck-22». Bo H36e>KaHHM CTpeccnpoBaHHH pbi6 h cBH 3 aHHoro c 3thm hc- 
Ka>KeHHH pe3yjibTaTOB B3HTne npo6 npoH3BOflHJin nocjie aHecTe3npoBaHHH pi>i6 onTHMajibHOH flo- 
30H nponoKcaTa — R 7464 (JlnMaHCKnii h ,u;p., 1979). 

P e 3 y ji b t a t h h hx o6cy5KfleHHe 

Pe3yjiLTaTbi onbiTa CBefleHbi b Ta6jiHH,y, H3 KOTopofi bh^ho, hto c yBejinneHneM hhtoh- 
CHBHOCTH 3apa>KeHHH HXTHO(J)THpHyCOM KOJIHHeCTBO KaTHOHOB Na + ftOCTOBepHO He H3MeHHeTCH HH 
b njia3Me, hh b apHTpopHTax, Tor^a KaK b Mbiimjax OTMenaeTCH hx yBejmneHHe. YpoBeHL hohob 
KajiHH y cHJibH03apa>KeHHbix pbi6 yMeHbinaeTCH KaK b njia3Me, TaK h b Mbimpax. CHH>KeHHe 
KOHpeHTpapHH KajibpHH OTMenaeTCH KaK b njia3Me, TaK h b apHTpoijHTax. Coflep^KaHHe Mar- 
HHH B nna3M<3 H 3pHTpOH,HTaX CHH>KaJIOCb C yBeJIHHeHHeM 3apa>KeHHOCTH. 


H3MeHeHHe cocTaBa ajieKTpojiHTOB npn 3apa>KeHHH Kapna HXTHOtjjTHpnycoM 


Tpyn- 
na pbi6 

KoHpeHTpapHH HOHOB 

b njia3Me (m9kb/ji) 

B apHTpOHHTax (B M9KB/JI) 


Na+ 

K+ 

Ca 2 + 

Mg 2 + 

K/Na 

Na+ 

K+ 

Ca 2 + 

Mg 2 + 

K/Na 

1 

120.8 + 

4.1 + 

7.5 + 

2.9 + 

1 : 29.5 

41.0 + 

62.0 + 

0.7 + 

10.9 + 

1 : 0.66 


+2.4 

+0.76 

+0.27 

+0.24 


+2.3 

+1.2 

+0.17 

+1.1 


2 

125.2 + 

2.2 + 

6.3 + 

3.4 + 

1 : 56.9 

44.1 + 

63.2 + 

0.2 + 

8.3 + 

1 : 0.69 


+3.8 

+0.35 

+0.30 

+0.19 


±2.8 

+2.7 

±0.02 

+0.9 


3 

118.2 + 

1.6 + 

5.1 + 

2.3 + 

1 : 73.8 

38.0 + 

61.1 + 

0.4 + 

7.8 + 

1 : 0.62 


+2.4 

+0.33 

+0.28 

+0.17 

— 


+2.8 

+1.7 

±0.24 

+0.6 



II podojiMeuiie 



KoHpeHTpapHH HOHOB 



Tpyn- 
na pbi6 

b Mbiuipax cbiporo Beca 
(B M3KB/Kr) 

OdrpHH SejiOK 
b nna3Me 
(b r/Ji) 

Bopa 

b Mbiumax 
(B %) 


Na+ 

K+ 

K/Na 



1 

32.1 + 
+1.9 

112.0 + 
+0.4 

1 : 0.28 

38.9 

(34.6—43.2) 

81.7+0.14 

2 

33.6 + 
+2.6 

123.2 + 
+2.5 

1 : 0.27 

38.2 

(30.4-43.8) 

81.6+0.13 

/ 

3 

36.4 + 
+3.9 

105.9 + 
+5.7 

1 : 0.35 

30.0 

(26.2—40.5) 

82.2 +0.24 


Han6ojiee hgtkhm noKa3aTejieM, KoppejmpyiomHM co CTeneHbio 3apa>KeHHH, OKa3ajiocb coot- 
HomeHHe hohob K + h Na + . Oho yMeHbmajiocb b njia3Me h Mbimpax 3apa>KeHHbix HXTHOiJmipHycoM 
pbi6 b o6enx rpynnax. 

HccjieflOBaHne co,n;ep>KaHHH o6ni;ero 6ejiKa b cbiBopoTKe KpoBH noKa3ajio, hto y cnjibH03apa- 
BKeHHbix pbi6 oho cHH3HJiocb Ha 23% no cpaBHeHHio c KOHTpojibHOH rpynnofi. 3to no^TBepjKflaiOT 
pe3yjibTaTbi, nojiyneHHbie paHee npn HXTH0(J)THpH03e Kapna (T ojiOBHHa, 1976). flocTOBepHbix 
pa3JIHHHH B KOJIHHeCTBe BJiarH B Mbimpax y KOHTpOJILHbIX H 3apa>KeHHbIX pbl6 He 6bIJIO OTMeneHO. 

nojiyneHHbie pe3yjibTaTbi no H3MeHeHHio ajieKTpojiHTHOro cocTaBa b njia3Me xoporno corjia- 
cyiOTcn c flaHHHMH Xainieca h Gnnpbi (Hines, Spira, 1974). Ha 6 jno/];aeMbie H 3 MeHeHiiH b ypoBHe 
KaTHOHOB njia3MbI He HBJIHIOTCH pe3yjILTaTOM OCMOperyJIHTOpHOH flHC^yHKIJHH, KaK CHHTaiOT 3 TH aB- 
Topbi, TaK KaK eii, KaK 3to noKa3aHO pnflOM nccjieflOBaHHH, cooTBeTCTByiOT o 6 paTHbie npopeccbi: 
noBbimeHHe hohob Kajinn h yMeHbmeHHe hohob HaTpnn b pe3yjibTaTe hx nepeMemeHHH no koh- 
n;eHTpaH,HOHHbiM rpa^neHTaM. Ha 6 jiio ( i];aeMaH hbmh 3 aBHCHMOCTb cKopee CBH,n;eTejibCTByeT 06 ycn- 
JieHHH aKTHBHOrO TpaHCnOpTa HOHOB, CBH3aHHOrO C Mo6HJIH3ai],HeH 3ani;HTHbIX (J>yHKl],HH OpraHH3Ma. 
OTMeneHHoe npn 3tom cHH^KeHna co,u;ep}KaHHH o 6 ni;ero 6 ejiKa b njia3Me mo>kho pacpeHHBaTb, 
KaK pacxoflOBaHHe ero b KanecTBe aHepreTHnecKoro MaTepnajia fljm $yHKu,HOHHpoBaHHH 3ani;HTHbix 
CHCTeM, B TOM HHCJie H HOHHbIX HaCOCOB. B CBH3H C TeM HTO HOHHbie nepeCTpOHKH HBJIHIOTCH (J)a30- 
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blim npou,eccoM (MapTeMLHHOB, 1983), b flajiLHenineM Kan^eTCH HHTepecHtiM npocjieflHTb hx Kop- 
pejIHIl,HIO C HHTeHCHBHOCTLIO HHBa3HH OT Hanajia flO nOJIHOrO HCTOHjeHHH OpraHH3Ma pm6. 

IIpoBefleHHaH pa6oTa noKa3ajia, hto ajieKTpojiHTHtm cocTaB TKaHefi Hapn^y c flpyrnMH no- 
Ka3aTejIHMH HBJIHeTCH HHflHKaTOpOM $H3HOJIOrHHeCKOrO COCTOHHHH PBi6lI. B OTBeT Ha 3apaH^eHIie 
Kapna HXTHO^TnpiiycoM nponcxo^HT xapaKTepHoe yBejiiiueHne coothohighhh KaTHOHOB K + n 
Na + B njia3MG H MblHIIjaX, HTO CBHflGTGJIBCTByGT O6 yCHJIGHHH HX aKTHBHOrO TpaHCnOpTa. 
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CHANGES IN THE ELECTROLYTIC CONTENTS OF BLOOD 
AND MUSCLES AT THE INFECTION OF CARP WITH ICHTHYOPTHIRIUS 
MULTIFILIIS (CILIATA, OPHRYOGLENIDAE) 

V. V. Limansky, V. I. Matrcmianov, E. N. Bakina, N. A. Golovina 

SUMMARY 

A study of the electrolytic contents of blood serum, erythrocytes and muscles of carp in¬ 
fected with Ichthyophthirius multifiliis was carried out. Whatever the infection intensity, a cha¬ 
racteristic increase in the cations K + and Na+ ratioin the plasm and muscles of infected fishes 
takes place. The above dependence, which is expressed in the intensification of active ions trans¬ 
port, is associated with mobilization of organism’s protective functions. 
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